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DOCUMENT- IDENTIFIER : US 20050073396 Al 
TITLE: MULTIPURPOSE VISION SENSOR SYSTEM 



Abstract Paragraph : 

A multipurpose sensing system (10) for a vehicle (12) includes an optic (14) that 
is directed at multiple viewing areas (18). A vision sensor (16) is coupled to the 
optic (14) and generates multiple object detection signals corresponding to the 
viewing areas (18) . A controller (22) is coupled to the vision sensor (16) and 
generates multiple safety system signals in response to the object detection 
signals . 

Application Filing Date : 
20031002 

Summary of Invention Paragraph : 

[0001] The present invention relates to vehicle sensing systems. More particularly, 
the present invention relates to a method and system for performing multiple 
sensing system operations utilizing a single vision sensor . 

Summary of Invention Paragraph : 

[0010] The present invention provides a method and system for performing multiple 
sensing system tasks or operations. A multipurpose sensing system for a vehicle is 
provided and includes an optic that is directed at multiple viewing areas. A vision 
sensor is coupled to the optic and generates multiple object detection signals 
corresponding to the viewing areas. A controller is coupled to the vision sensor 
and generates multiple safety system signals in response to the object detection 
signals. 

Detail Description Paragraph : 

[0040] The indicator 26 is used to signal or indicate a safety system signal, which 
may include a warning signal, a collision-warning signal, a countermeasure signal, 
or an object identification signal in response to the object detection signals. The 
indicator 26 may include a video system, an audio system, an. LED, a light, a global 
positioning system, a heads-up display, a headlight, a taillight, a display system, 
a telematic system, or other indicator known in the art. The indicator 26 may 
supply warning signals, collision-related information, lane departure and lane- 
keeping information, external-warning signals to objects or pedestrians located 
outside of the vehicle 12, or other pre and post collision information. 

Detail Description Paragraph : 

[0050] In step 106, the controller 22 generates multiple safety system signals in 
response to the object detection signals. The safety system signals may include not 
only countermeasures related signals, as stated above, but may also include signals 
related to other sensing system controls, some of which are also stated above. 

Detail Description Paragraph : 

[0051] In step 108, the controller 22 may determine occupant characteristics in 
response to the object detection signals. In determining occupant characteristics 
the controller 22 may also determine whether a child safety seat is located within 
a vehicle seat of the viewing area 60". Step 108 may be performed simultaneously 
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with step 106, whereby, the controller 22 generates or modifies safety system 
signals in response to the determined occupant characteristics. 

Detail Description Paragraph : 

[0052] In step 110, the controller 22 may perform multiple sensing system 
operations in response to the safety system signals . The controller 22 may perform 
a countermeasure operation, a windshield clearing operation, an adaptive cruise 
control operation, or any of the other above-mentioned or known in the art sensing 
system operation in response to the safety system signals . For example, the vision 
sensor 16 may detect a moisture level on the windshield 32 to be above a 
predetermined level and in response thereto the controller 22 may activate or 
increase speed of the wiper system 34. As another example, the vision sensor 16 may 
detect an occupant that is small in size or a child safety seat within a seat 
system and decelerate or prevent activation of an air bag near the occupant or 
safety seat. 

Detail Description Paragraph : 

[0054] The present invention provides a multipurpose sensing system that is capable 
of monitoring multiple viewing areas using a single vision sensor and controller. 
The present invention in utilizing a single vision sensor and controller minimizes 
the number of sensors and sensing system components within a vehicle, sensing 
system complexity, and manufacturing and maintenance costs involved therein. 

CLAIMS : 

1. A multipurpose sensing system for a vehicle comprising: at least one optic 
directed at a plurality of viewing areas; a single vision sensor coupled to said at 
least one optic and generating a plurality of object detection signals 
corresponding to said plurality of viewing areas; and a controller coupled to said 
vision sensor and generating a plurality of safety system signals in response to 
said plurality of object detection signals. 

2. A system as in claim 1 wherein said vision sensor generates a first object 
detection signal and a second object detection signal and wherein said controller 
generates a first safety system signal in response to said first object detection 
signal and a second safety system signal in response to said second object 
detection signal . 

16. A method of performing a plurality of sensing system operations within a 
vehicle comprising: monitoring a plurality of viewing areas; generating a plurality 
of object detection signals from a single vision sensor corresponding to said 
plurality of viewing areas; generating a plurality of safety system signals in 
response to said plurality of object detection signals; and performing the 
plurality of sensing system operations in response to said plurality of safety 
system signals . 

20. A multipurpose sensing system for a vehicle comprising: a multi-focal lens 
having a first focal point corresponding to a first viewing area and a second focal 
point corresponding to a second viewing area; a reflective device directed at said 
second viewing area; a vision sensor coupled to said bi-focal lens and generating a 
first object detection signal with respect to said first viewing area and a second 
object detection signal with respect to said second viewing area as is reflected 
from said reflective device; and a controller coupled to said vision sensor and 
generating a first safety system signal in response to said first object detection 
signal and a second safety system signal in response to said second object 
detection signal. 
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DOCUMENT-IDENTIFIER: US 20050137774 Al 

TITLE: SINGLE VISION SENSOR OBJECT DETECTION SYSTEM 



Abstract Paragraph : 

A sensing system (10) for a vehicle (12) includes a single vision sensor (14) that 
has a position on the vehicle (12). The single vision sensor (14) detects an object 
(40) and generates an object detection signal. A controller (16) is coupled to the 
vision sensor (14) and generates a safety system signal in response to the position 
of the vision sensor (14) and the object detection signal. 

Pre-Grant Publication (PGPub) Document Number : 
20050137774 

Summary of Invention Paragraph : 

[0001] The present invention relates to vehicle sensing systems. More particularly, 
the present invention relates to a method and system for performing object 
detection utilizing a single vision sensor. 

Summary of Invention Paragraph : 

[0011] The present invention provides a method and system for performing object 
detection and safety system operations within, a ^vel^icle . A sensing system for a 
vehicle is provided and includes a ^ single vision ' sensor that has a position on the 
vehicle .* The vision sensor detects ah object and generates an object detection 
^signal. A controller is coupled to the vision senior and gfee^re^ 
^signal in response to the position of the vision sensor and the object detection 
signal . 

Summary of Invention Paragraph : 

[0012] The embodiments of the present invention provide several advantages. One of 
several of these advantages is the provision of a sensing system that is capable of 
determining object parameters relative to a host vehicle through use of a single 
vision sensor. In so doing, the present invention minimizes the number of sensors 
and related system components needed to perform multiple safety system operations. 
The present invention is capable of performing the safety system operations that 
are traditionally performed through use of multiple vision sensors. 

Summary of Invention Paragraph : 

[0013] Another advantage of the present invention is that it provides a sensing 
system that utilizes a single vision sensor, but provides accurate measurements for 
improved sensing system performance. 

Detail Description Paragraph : 

[0028] Referring now to FIG. 1, a block diagrammatic view of a safety system 10 for 
a vehicle 12 in accordance with an embodiment of the present invention is shown. 
The safety system 10 may perform as a sensing system, an adaptive cruise control 
system, a countermeasure system, or other safety system known in the art. The 
safety system 10 includes a single vision sensor 14 that has an associated position 
on the vehicle 12. The vision sensor 14 detects objects within proximity of the 
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vehicle 12. The vision sensor 14 is coupled to a controller 16, which determines 
object related parameters in response to the position of and signals received from 
the vision sensor 14. The controller 16 in response to the object parameters also 
performs various other safety system operations or 'tasks. 

Detail Description Paragraph : 

[0059] The present invention provides an accurate safety system for a vehicle that 
is capable of determining object parameters, such as object range and range rate, 
utilizing a single vision sensor. The present invention in utilizing a single 
vision sensor minimizes the number of sensors and sensing system components within 
a vehicle, minimizes sensing system complexity, and minimizes manufacturing and 
maintenance costs involved therein. 

CLAIMS : 

1. A sensing system for a vehicle comprising: a single vision sensor having a 
position with coordinates on the vehicle, detecting at least one object, and 
generating at least one object detection signal; and a controller coupled to said 
vision sensor and generating a safety system signal in response to said coordinates 
and said at least one object detection signal. 

2. A system as in claim 1 wherein said single vision sensor is a single two- 
dimensioned vision sensor. 

3. A system as in claim 1 wherein said single vision sensor is a vision sensor 
selected from one of a camera, a charged coupled device, an infrared detector, a 
sensor having at least one photodiode, and a complementary metal-oxide 
semiconductor . 

5. A system as in claim 1 wherein said controller determines position of said 
single vision sensor relative to a predetermined reference on the vehicle. 

6. A system as in claim 1 wherein said controller determines position of said 
single vision sensor relative to a hoodline of the vehicle. 

9. A method of performing safety system operations within a vehicle comprising: 
determining coordinates of only a single vision sensor on the vehicle; detecting at 
least one object with said single vision sensor and generating at least one object 
detection signal; and generating a safety system signal in response to said 
determined coordinates and said at least one object detection signal. 

10. A method as in claim 9 wherein determining position of a single vision sensor 
comprises: determining distance between the single vision sensor and a reference on 
the vehicle; and determining relative vertical positioning of said single vision 
sensor relative to said reference. 

19. A method as in claim 9 further comprising determining orientation of said 
single vision sensor and generating said safety system signal in response to said 
orientation. 

20. An adaptive cruise control system for a vehicle comprising: a single vision 
sensor having a position with coordinates on the vehicle, detecting at least one 
object, and generating at least one object detection signal; and a controller 
coupled to said vision sensor, determining size and up-angle of said at least one 
object in response to said coordinates and said at least one object detection 
signal, and in response thereto determining range of said at least one object, 
wherein said controller reduces speed of the vehicle in response to said range. 
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DOCUMENT -IDENTIFIER : US 20050073396 Al 
TITLE: MULTIPURPOSE VISION SENSOR SYSTEM 

Abstract Paragraph : 

A multipurpose sensing system (10) for a vehicle (12) includes an optic (14) that 
is directed at multiple viewing areas (18) . A vision sensor (16) is coupled to the 
optic (14) and generates multiple object detection signals corresponding to the 
viewing areas (18). A controller (22) is coupled to the vision sensor (16) and 
generates multiple safety s yst em signals in response to the object detection 
signals . 




Application Filing Date : 
20031002 

Summary of Invention Paragraph : 

[0001] The present invention relates to vehicle sensing systems. More particularly, 
the present invention relates to a method and system for performing multiple 
sensing system operations utilizing a single vision sensor . 

Summary of Invention Paragraph : 

[0010] The present invention provides a method and system for performing multiple 
sensing system tasks or operations. A multipurpose sensing system for a vehicle is 
provided and includes an optic that is directed at multiple viewing areas. A vision 
sensor is coupled to the optic and generates multiple object detection signals 
corresponding to the viewing areas. A controller is coupled to the vision sensor 
and generates multiple safety system signals in response to the object detection 
signals. 

Detail Description Paragraph : 

[0028] The vision sensor 16 may be a camera, a charged-coupled device, an infrared 
detector, a series of photodiodes, or other vision sensor known in the art. The 
vision sensor 16 may be located in various locations on the vehicle 12. 

Detail Description Paragraph : 

[0040] The indicator 26 is used to signal or indicate a safety system signal, which 
may include a warning signal, a collision-warning signal, a countermeasure signal, 
or an object identification signal in response to the object detection signals. The 
indicator 26 may include a video system, an audio system, an LED, a light, a global 
positioning system, a heads-up display, a headlight, a taillight, a display system, 
a telematic system, or other indicator known in the art. The indicator 26 may 
supply warning signals, collision-related information, lane departure and lane- 
keeping information, external-warning signals to objects or pedestrians located 
outside of the vehicle 12, or other pre and post collision information. 

Detail Description Paragraph : 

[0041] The multipurpose system 10 may be located in various locations in the 
vehicle 12. The multipurpose system 10 may be located within an overhead console 
38, near any vehicle window 32, near a vehicle bumper 40, internal to or external 
from a vehicle cabin 42, or in various other locations known in the art. 
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Detail Description Paragraph : 

[0043] In the embodiment of FIG. 3, the first viewing area 60" corresponds with the 
viewing angle of a reflective device 66. The lower portion 56 is directed at the 
reflective device 66. The viewing area 60" has a viewing boundary represented by 
dashed lines 70, which may vary depending upon the application, type of reflective 
device, mounting locations and relative arrangements of sensing system components, 
and other viewing angle factors known in the art. In an embodiment of the present 
invention, the viewing angle 68 is large enough to cover both driver and passenger 
seating areas of the vehicle 12. 

Detail Description Paragraph : 

[0050] In step 106, the controller 22 generates multiple safety sy stem signals in 
response to the object detection signals. The safety system signals may include not 
only countermeasures related signals, as stated above, but may also include signals 
related to other sensing system controls, some of which are also stated above. 

Detail Description Paragraph : 

[0051] In step 108, the controller 22 may determine occupant characteristics in 
response to the object detection signals. In determining occupant characteristics 
the controller 22 may also determine whether a child safety seat is located within 
a vehicle seat of the viewing area 60". Step 108 may be performed simultaneously 
with step 106, whereby, the controller 22 generates or modifies safety system 
signals in response to the determined occupant characteristics. 

Detail Description Paragraph : 

[0052] In step 110, the controller 22 may perform multiple sensing system 
operations in response to the safety system signals . The controller 22 may perform 
a countermeasure operation, a windshield clearing operation, an adaptive cruise 
control operation, or any of the other above-mentioned or known in the art sensing 
system operation in response to the safety system signals . For example, the vision 
sensor 16 may detect a moisture level on the windshield 32 to be above a 
predetermined level and in response thereto the controller 22 may activate or 
increase speed of the wiper system 34. As another example, the vision sensor 16 may 
detect an occupant that is small in size or a child safety seat within a seat 
system and decelerate or prevent activation of an air bag near the occupant or 
safety seat. 

Detail Description Paragraph : 

[0054] The present invention provides a multipurpose sensing system that is capable 
of monitoring multiple viewing areas using a gingle vision sensor and controller. 

The present invention in u tilizing a singl e visloB«ri5^.gQr and controller minimizes 

the number of sensors and s^e^^gM slj^e^doWpWe'n'rs wit'n^Pta vehicle, sensing 
system complexity, and manufacturing and maintenance costs involved therein. 

CLAIMS: 

1. A multipurpose sensing system for a vehicle comprising: at least one optic 
directed at a plurality of viewing areas; a single vision sensor coupled to said at 
least one optic and generating a plurality of object detection signals 
corresponding to said plurality of viewing areas; and a controller coupled to said 
vision sensor and generating a plurality of safety system signals in response to 
said plurality of object detection signals. 

2. A system as in claim 1 wherein said vision sensor generates a first object 
detection signal and a second object detection signal and wherein said controller 
generates a first safety system signal in response to said first object detection 
signal and a second safety system signal in response to said second object 
detection signal. 

16. A method of performing a plurality of sensing system operations within a 
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vehicle comprising: monitoring a plurality of viewing areas; generating a plurality 
of object detection signals from a single vision sensor corresponding to said 
plurality of viewing areas; generating a plurality of safety system signals in 
response to said plurality of object detection signals; and performing the 
plurality of sensing system operations in response to said plurality of safety 
system signals . 

20. A multipurpose sensing system for a vehicle comprising: a multi-focal lens 
having a first focal point corresponding to a first viewing area and a second focal 
point corresponding to a second viewing area; a reflective device directed at said 
second viewing area; a vision sensor coupled to said bi-focal lens and generating a 
first object detection signal with respect to said first viewing area and a second 
object detection signal with respect to said second viewing area as is reflected 
from said reflective device; and a controller coupled to said vision sensor and 
generating a first safety system signal in response to said first' object detection 
signal and a second safety system signal in response to said second object 
detection signal. 
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DOCUMENT-IDENTIFIER: US 20050017857 Al 

TITLE: VISION-BASED METHOD AND SYSTEM FOR AUTOMOTIVE PARKING AID, REVERSING AID, 
AND PRE-COLLISION SENSING APPLICATION 

Abstract Paragraph : 

A vision-based object detection decision-making system (10) for a vehicle (12) 
includes multiple vision sensing systems (14) that have vision receivers (20) and 
that generate an object detection signal. A controller (16) includes a plurality of 
sensing system aid modules (18) that correspond to each of the vision sensing 
systems (14). The controller (16) operates the sensing system aid modules (18) in 
response to a vehicle parameter and generates a safety system signal in response to 
the object detection signal. The sensing system aid modules (18) have associated 
operating modes and operate the vision sensing systems (14) in the operating modes 
in response to the vehicle parameter. 

Application Filing Date : 
20030725 



Summary of Invention Paragraph : 

[0012] The present invention provides a system and method of performing object 
detection within an automotive vehicle utilizing vision-based technologies. A 
vision-based object detection system for a vehicle is provided. The vision-based 
system includes multiple vision sensing systems that have a vision receiver and 
generates an object detection signal. A controller includes a plurality of sensing 
system aid modules that correspond to each of the vision sensing systems. The 
controller operates the sensing system aid modules in response to a vehicle 
parameter and generates a safety system signal in response to the object detection 
signal. The sensing system aid modules have associated operating modes and operate 
the vision sensing systems in the operating modes in response to the vehicle 
parameter. 

Summary of Invention Paragraph : 

[0013] One of several advantages of the present invention is that it provides a 
single vision-based object detection system that is capable of operating in 
multiple sensing system modes and performing multiple collision avoidance, 
countermeasure, and comfort and convenience type tasks. 

Detail Description Paragraph : 

[0042] The controller 16 may operate the system 10 in any or all of the above 
stated modes simultaneously. The controller 16 to obtain an appropriate operating 
performance for a selected operating mode, may adjust accuracy measurements 
corresponding with object relative position and velocity, as well as adjusting 
update rate and field of view (FOV) . In adjusting FOV the controller 16 may 
transition between different lenses, transition between different cameras, may 
generate a split screen, or perform some other FOV adjusting technique known in the 
art. A split screen (not shown), for example, may be utilized to monitor both 
directly in front of the vehicle 12 and areas farther from the vehicle 12. A first 
half of the screen may have a first FOV and a second half of the screen may have a 
second FOV. The controller 16 may operate one vision receiver in a parking-aid mode 
having a first resolution and simultaneously operate a second vision receiver in a 
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pre-collision mode with a second resolution that is different from that of the 
first resolution, in order to compensate or adjust for different desired FOVs . 

Detail Description Paragraph : 

[0048] Indicator 32 is used to signal or indicate a safety system signal, which may 
include a warning signal, a collision-warning signal, a countermeasure signal, or 
an object identification signal in response to the object detection signals. The 
indicator 32 may include a video system, an audio system, an LED, a light, global 
positioning system, a heads-up display, a headlight, a taillight, a display system, 
a telematic system or other indicator. The indicator 32 may supply warning signals, 
collision-related information, lane departure and lane-keeping information, 
external-warning signals to objects or pedestrians located outside of the vehicle 

12. or other pre and post collision information. 

Detail Description Paragraph : 

[0070] The present invention provides a vision-based object detection system that 
has a single controller that is capable of operating in multiple sensing system 
modes. The present invention simplifies costs of using multiple vision-based 
systems through use of a single controller having multiple sensing system aid 
modules . 

CLAIMS : 

1. A vision-based object detection system for a vehicle comprising: a plurality of 
vision sensing systems having at least one vision receiver and generating an object 
detection signal; and a controller comprising a plurality of sensing system aid 
modules corresponding to each of said plurality of vision sensing systems, 
operating at least one of said plurality of sensing system aid modules in response 
to at least one vehicle parameter, and generating at least one safety system signal 
in response to said object detection signal; said plurality of sensing system aid 
modules have at least one associated operating mode and operates at least one of 
said plurality of vision sensing systems in said at least one operating mode in 
response to said at least one vehicle parameter. 

13. A system as in claim 1 further comprising an indicator electrically coupled to 
said controller and wherein said controller indicates said safety system signal via 
said indicator. 

14. A method of performing a plurality of sensing system aids for a vehicle 
comprising: generating an object detection signal via a plurality of vision sensing 
systems; operating a plurality of sensing system aid modules corresponding with 
each of said plurality of vision sensing systems via a single controller; and 
generating at least one safety system signal in response to said object detection 
signal . 

20. A vision-based object detection system for a vehicle comprising: a transmission 
gear sensor generating a transmission gear signal; a plurality of vision sensing 
systems having at least one vision receiver, generating an object detection signal, 
and operating simultaneously in a plurality of modes selected from a reversing-aid 
mode, a parkingaid mode, a pre-collision sensing mode, an adaptive cruise control 
mode, a lane departure aid mode, and a lane-keeping aid mode; and a single vision 
processor comprising a plurality of sensing system aid modules corresponding with 
each of said plurality of vision sensing systems, operating said plurality of 
sensing system aid modules in response to said transmission gear signal, and 
generating at least one warning signal or one countermeasure signal in response to 
said object detection signal. 

Previous Doc Next Doc Go to Doc# 



http://jupiter2:9000/bin/gate.exe?f^doc&state=f9eli6 . 10.3&ESNAME=KWIC&p_Message.. . 10/29/07 



